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After a water year of going back and forth between wet and dry months, the month of March continued 
the pattern by yielding well below-average precipitation to Montana's mountain and valley locations. As a 
result, snowpack percentages on April 1st have declined since the beginning of March, but the February 
boost to the snowpack was sufficient to keep many river basins near normal for this date. Volumetric 
streamflow forecasts for the spring and summer have also decreased and are below to well below normal 
for some river basins in northwest and southwest Montana. Water users can find a summary of the past 
month's weather and precipitation, current snowpack, statewide soil moisture, current drought 
designations, and anticipated spring and summer weather and streamflows in this month's report. 


For more water supply and resource management information, contact: 


Lucas Zukiewicz 

Water Supply Specialist 

Federal Building 

10 East Babcock, Room 443 

Bozeman, MT 59715 

Phone 406-587-6843 

lucas.zukiewicz@usda.gov 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mt/snow 


The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, 
color, national origin, sex, religion, age, disability, political beliefs and marital or familial status. (Not all 
prohibited bases apply to all programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET 
Center at 

(202) 720-2600 (voice and TDD). 


To file a complaint, write the Secretary of Agriculture, U.S. Department of Agriculture, Washington, D.C., 20250, 
or call 1-800-245-6340 (voice) or 
(202) 720-1127 (TDD). USDA is an equal employment opportunity employer. 


NRCS Snow Survey — Product Highlights 
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Daily River Basin Summary Webpages Daily leterective Masies nend Status Cusediticees 


Have you ever wished that you could get most of the data covered in this 
report for your river basin of interest but with information updated 
daily? Maybe you’re an irrigator trying to time flood irrigation with 
snowmelt? Perhaps you’re a boater or fisherman trying to correlate 
snowmelt with runoff to estimate peak flows, or when rivers will start to 
recede? This year we have built new daily river basin pages to provide 
water users with this information. 





In these web pages, you will find interactive maps and plots displaying 
snowpack (snow water equivalent), snow depth, precipitation, air 
temperature, and other useful metrics for your personal or professional 


' 


use. 


We continue to develop new snowpack and runoff-related tools and 
products in our office, which will be added to these river basin pages as 
they are vetted and available. 


These web pages can be easily found from the USDA-NRCS Montana 
Snow Survey Homepage by using the navigation bar. Hover over “Daily 
Conditions”, drop down to “Daily River Basin Conditions”, and select the 
river basin of your choice. 


Additionally, these webpages can be found by clicking on the links 
below. 


Daily Snowpack Products 


e Daily Statewide Summary 
e Daily River Basin Pages 
= Kootenai 
=» Flathead 
= Upper Clark Fork 
= Bitterroot 
= Lower Clark Fork 
= Jefferson River Basin 
= Madison River Basin 
= Gallatin River Basin 
=» Helena Valley 
= Smith-Judith-Musselshell 
= Sun-Teton-Marias 
» §6St. Mary 
» Milk 
= Upper Yellowstone 
= Wyoming Basins (feeding MT Rivers) 





NRCS Snow Survey — Operational News 


Operating mountain weather stations to monitor 
mountain snowpack, snow depth, precipitation, 
and air temperature is a year-round job and 
involves just about all possible modes of 
transportation during the summer and winter 
months. 


Sometimes, ground-based access becomes 
impossible for some SNOTEL sites that are 
typically accessible during summer when annual 
maintenance is done. Hobbs Park SNOTEL, 
located high in the Wind River Range at over 
10,000’, is one of these sites. This winter, issues 
were causing the site to report data only 
intermittently, and a helicopter was needed to 
transport the NRCS Montana Snow Survey staff 
to complete the needed repairs. 


Seen above to the right, conditions were well 
below normal snowpack wise when the crews 
flew into the site. These conditions made 
snowmobile access impossible, leaving a 
helicopter as the only option to get the site 
running. The crew was able to get the site back 
online for water users in Wyoming and Montana 
and their planning purposes this spring and 
summer. 


Other times bad luck happens. Shown below to 
the right is the precipitation gauge at Slagamelt 
Lakes SNOTEL in Montana’s Beaverhead Range 
which feeds the Big Hole River. This winter, the 
precipitation gauge drained and froze, requiring a 
crew to visit the site for a repair. 


After a long snowmobile ride and some 
McGuyver level creativity involving a gas- 
powered heater, the crew was able to get the 
site operational for precipitation measurements 
for this area this spring and summer. 


As of April 1st, only one SNOTEL site is having 
reporting problems, the high elevation Moss 
Peak SNOTEL site in the Mission Mountain Range 
in northwest Montana. This site may also require 
a helicopter to repair, but our staff is planning a 
trip to the site this month and will have it 
operational by the May 1st report. 





-. 


Approaching the high elevation Hobbs Park SNOTEL site on the east 
side of the Wind River Range in Wyoming. The approximate location 
of the SNOTEL site is marked with the red X. The site had been down 
for some time this winter, but was made operational before the 
March storms boosted the local snowpack. As seen above, the 
snowpack was well below normal in early March. 


Melting the frozen precipitation line at the Slagamelt Lakes SNOTEL 
site in the northern Beaverhead Range of MT. The precipitation can 
had drained this winter and the crew made the trek to the site to thaw 
the line and get the gauge back operational for spring and summer 
precipitation readings. 





Monthly Weather: Weather and Climate 


Circulation Patterns 


Mar 1 — Mar 8, 2021 


NOAA Physical Sciences Laboratory 





500mb Geopotential Height (m) Composite Mean 
3/1/21 to 3/8/21 
NCEP/NCAR Reanalysis 


NOAA Physical Sciences Laboratory 





Surface Air Temperature (K) Composite Anomaly (1981-2010 Climatology) 
3/1/21 to 3/8/21 


NCEP/NCAR Reanalysis 


Mar 9 — Mar 16, 2021 


NOAA Physical Sciences Laboratory 





500mb Geopotential Height mn Composite Mean 
3/9/21 to 3/16/21 
NCEP /NCAR Reanalvsis 


NOAA Physical Sciences Laboratory 





Surface Air Temperature (K) Composite Anomaly (1981-2010 Climatology) 
3/9/21 to 3/16/21 


NCEP/NCAR Reanalysis 


500mb Composite Mean Flow (top) and Surface Temperature Anomaly (bottom) for the first two 


weeks of March. 


The first week of March was a stark contrast to the weather experienced during February. West-southwest flow allowed 
warm air to spill into the state during the week, causing the remaining valley and plains snow cover that had 
accumulated during February to melt. By the end of this week, mountain temperatures would approach new highs for 
the daily average temperature at some locations west of the Divide. By March 8th, most valley locations were snow-free 
across the Treasure State. Precipitation was minimal during the first week of the month, with high pressure impacting 


regional circulation patterns. 


The second week of March yielded a return to more seasonal temperatures, with mountain and valley locations 
reporting near or below normal through the period. A fast passing storm would impact river basins in southwestern 
Montana during this week, but most of the state would remain dry. 


Mar 17 — Mar 24, 2021 Mar 25 — Mar 31, 2021 


NOAA Physical Sciences Laboratory NOAA Physical Sciences Loboratory 





500mb Geopotential Height (m) Composite Mean 500mb Geopotential Height (m) Composite Mean 
3/17/21 to 3/24/21 3/25/21 to 3/31/21 
NCEP/NCAR Reanalysis NCEP/NCAR Reanalysis 


NOAA Physical Sciences Laboratory 
NOAA Physical Sciences Laboratory 





Surface Air Temperature (K) Composite Anomaly (1981-2010 Climatology) 
3/17/21 to 3/24/21 Surface Air Temperature (K) Composite Anomaly (1981-2010 Climatology) 
3 21 


1/25/21 to 3/31/ 


NCEP/NCAR Reanalysis 
NCEP/NCAR Reanalysis 


500mb Composite Mean Flow (top) and Surface Temperature Anomaly (bottom) for the last two 
weeks of March. 


Mild conditions returned to the state during the third week of March. They would persist until March 20th, when 
temperatures would return to near seasonal normals at mountain locations in the northern half of the state, and slightly 
below seasonal normals in the southern half. After March 20", mountain SNOTEL sites reported snowpack gains in the 
western river basins and areas of southwest and south-central Montana. 


During the last week of March, snowfall would continue to trickle into these regions favored by the northwest flow aloft. 
Air temperatures would vacillate between near-normal beginning the period, to well above normal on March 28th, to 
near-normal ending the month. The cold front passage that occurred between March 28th and 29th would result in 
another high wind event across the state, the third such wind event in as many months. Several low valley and plains 
locations would set daily wind records. Gusts of up to 88 miles per hour would be reported in Cut Bank on March 28th, 
topping a record for that day set in 1961. 


Transitioning into the first week of April, temperatures would return to well above daily normals. During the first week 
of April, temperatures would approach or set new record highs at many mountain SNOTEL sites. 


Air Temperatures 


Montana - Mean Temperature 
March 2021 Departure from 1981-2010 Normal 
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The month of March would be reported as above average for many locations in the state of Montana. Temperature 
anomalies were the greatest in the northeastern third of the state, where monthly average temperature departures 
were up to 8 degrees above normal. The only region in the state with a monthly average temperature near to below 
normal was southwestern Montana. The Big Hole valley would once again be reported as one of the “coldest” places in 
the state during March. 


Shown below is the daily average temperature for mountain SNOTEL sites in the combined Sun-Teton-Marias River 
basin. This year there have been wide swings between near to record low temperatures in October, November, and 
February to near-record high temperatures shortly thereafter. While the magnitude of the anomalously cold weather 
might outweigh the magnitude of the above-normal temperatures in an average of October 1st to current, overall, 
temperatures were above normal throughout most of this winter at many mountain locations. 


DAILY AVERAGE TEMPERATURE IN 
SUN-TETON-MARIAS 
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Snowpack — Overview 


Snowfall and temperature-wise, the month of March ended up being the polar opposite of February. For river basins 
west of the Divide, March would yield the lowest snowfall totals of any month so far this winter, with all basins reporting 
well below normal mountain precipitation and snowpack accumulation. The first three weeks of the month were warm 
and dry in basins west of the Divide, with very little snowfall occurring. Fortunately, the last week of the month would 
yield a change in weather patterns and allow mountain locations to salvage at least modest snowpack increases from 
March 1st. East of the Divide, March yielded mixed results to mountain locations. Northern and central basins 
experienced dry conditions similar to those in the west-side basins. In contrast, southern and south-central river basins 
benefitted from a short storm cycle during the second week of the month and from snowfall during March's final week. 


The net effect of the below-normal March snowfall is a decline in snowpack percentages from March ist. Fortunately, 
the boost in snow totals during February was sufficient to keep most river basins near normal on April ist, even with 
below-normal March snowfall. However, some northern and southwestern river sub-basins have made further declines 
and are slightly below normal for snowpack for this date. 


While snowpack remains near normal on April 1st, the warmer than average temperatures experienced in March, and 
are forecasted to persist through April, are concerning from the long-term water resource perspective. During March, 
warm and sunny days began the transition towards melt at many low and mid-elevation mountain locations in the state. 
As of April 1st, this earlier than normal "priming" of the mountain snowpack hasn't resulted in significant discharge from 
the low and mid-elevation into rivers and streams, but warm weather during the first week of April may tip the scales at 
many locations towards melt. High elevations, which have deeper snowpack that is better able to insulate itself from the 
anomalously warm weather, have not made the transition to discharge at this time. 


April 1st, 2021 Snowpack 


Percent NRCS 1981-2010 Median 


Snow Water Equivalent April 1st, 2021 
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Basin-wide Snow Water Equivalent —Percentage of Normal and Monthly Change 
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Precipitation — Overview 


Three time periods are highlighted below to demonstrate the impact of precipitation (or lack thereof) on current 
conditions. July 1st marked the beginning of a prolonged dry period last summer (July 1st — September 30th, 2020). The 
first graphic in the upper left shows July 1st, 2020, to current precipitation and where ongoing deficits remain. These are 
most notable in central and southwestern Montana. The second graphic in the upper right shows the precipitation 
deficits experienced this winter from December 1st, 2020, to March 31st, 2021. The northeastern third of the state has 
received well below-average precipitation during the winter months, elevating the region's current drought status. 
Overall, the northern half of the state was below normal this past winter. 


Entering spring, March precipitation would be reported as well below average for almost all locations in Montana. In 
western Montana, five mountain SNOTEL sites would set a new low for March precipitation, and 16 sites would report 
the second-lowest monthly totals. The lack of mountain precipitation would cause declines in snowpack percentages 
across the state. The only region to experience near to slightly above average precipitation was along the southern 

border, where a closed low impacting Colorado and Wyoming spilled into Montana. 
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Montana - Precipitation 
March 2021 Percent of 1981-2010 Normal 
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Shown below is a metric used in drought determinations called the “Standardized Precipitation Evapotranspiration 
Index.” Unlike a Standardized Precipitation Index, which ranks the total precipitation against other months, this metric 
pairs evaporative demand with the total precipitation. What this shows for the last month is the combination of warmer 
than average temperatures, paired with low precipitation, has caused a relatively high index (compared to historical 
years) in eastern and western Montana. The net effect is that these conditions have potentially caused both the soil and 
the snowpack to lose moisture to the atmosphere through evaporation or sublimation during March. 


Standardized Precipitation Evapotranspiration Index — March 2021 
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Soil Moisture 


Modeled Soil Moisture, shown below for April 1st, 2021, indicates that soils are in the lower percentiles regarding 
moisture content for this date in many areas of the state. The largest deficits in soil moisture can be found in the eastern 
third of the state and in the southwestern Jefferson and Madison River basins. In these areas, these soil moisture deficits 
could impact surface water runoff from snowmelt. 


Modeled Soil Moisture Percentile — April 1, 2021 
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The map below displays a percentage of soils in the short to very short category for topsoil moisture for the week ending 
April 4th. This map is made from both modeled and observed data from field reports. At this time, 76 percent of the 
state's soils are categorized as short to very short, compared to just 2 percent last year. This is noted in the brackets 
below as [+74%]. 


Producers are entering the growing season with much drier soils this year, which means that any precipitation received 
will first satisfy these deficits before net gains are realized. The spring and summer months are typically the "wettest" of 
the year, so there is plenty of time for topsoil moisture to improve. However, if near to below normal precipitation falls 
through the growing season, these soil moisture deficits will persist. 


USDA _ United states P 7 
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Reservoirs - Overview 


Reservoir storage values typically change very little during the winter months and are very similar to last month. Most 
regions have reservoir storage that is near to above average for April 1st. The reservoirs mentioned throughout this 
winter, Fresno and Gibson, continue to have storage that is below average for this date. 


Drought 


The most recent National Drought Monitor map, released on March 30th, 2021, shows many counties across the state of 
Montana in some category of drought. At this time, 83% of Montana's land area is categorized between DO and D3, a 
major increase from last month. This is due to the return to warm temperatures, lack of precipitation for multiple 
months in some regions, increased evaporative demand, and dry soil moisture conditions in many counties. The current 
map (left) and the end of March designations from 2013, 2008, and 2005 (top to bottom respectively) are shown below. 
For this time of year, this is the most land area designated in some form of drought status since the end of March in 
2013. Many areas within are very dry for this time of year, and a major turnaround will be needed to improve conditions 
before we enter the "dry" summer months. While surface water from mountain snowmelt may alleviate some concern 
for irrigators with water access, dryland farmers are facing drier than normal conditions entering the growing season. 


U.S. Drought Monitor 
Montana 





March 30, 2021 


(Released Thursday, Apr. 1, 2021) 
Valid 8 a.m. EDT 


Drought Conditions (Percent Area) 


D1. D | [4 D4 
Start of 
Calendar Year | 36.37 | 63.63 | 34.41 | 827 | 0.36 
12-23-2020 
Start of 
Water Year 11.86 | 88.14 | 40.59 | 422 | 0.02 
09-29-2020 


One Year Ago 
03-31-2020 












Intensity: 

|__| None | D2 Severe Drought 
| DO Abnormally Dry EI D3 Extreme Drought 

D1 Moderate Drought [ij 04 Exceptional Drought 


The Drought Monitor focuses on broad-scale condtions 
Local conditions may vary. For more information on the 
Drought Monitor, go to https://droughtmonitor.uni_edu/About.aspx 


Author: 
Brad Pugh 
CPC/NOAA 
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U.S. Drought Monitor March 26, 2013 


(Released Thursday, Mar. 28, 2073) 


Montana Valid 8 am. EDT 
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U.S. Drought Monitor March 25, 2008 


(Released Thersday, Mar. 27, 2008) 


Montana Valid 8 am. EDT 
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U.S. Drought Monitor March 29, 2005 


(Aclcased Thursday, Mar. 37, 2005) 
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As of December 23rd, 2020, numerous primary and contiguous counties in eastern Montana fall within Secretarial 
Drought Designations. A map of these designations for Crop Year 2020 can provide information on whether your county 


meets assistance requirements. 


lf you would like more information about current drought conditions or require assistance due to drought, the links 
below can help you gather information and assist you in getting in touch with the appropriate agencies. 


Drought Links: 


e USDA Drought Portal (News and Impacts) 
e Farm Services Agency News — Montana (Information on Programs and Deadlines) 


e Farm Services Agency — National (Disaster Assistance Programs 


e = List of Available Disaster Emergency Services (Drought/Fire) 
e Montana Department of Natural Resources and Conservation (Drought Management) 


Current Streamflows — 28 Day Daily Average Flows (Prior Month) 


Thursday, April 01, 2021 





Thursday, April O1, 2021 





Explanation - Percentile classes 
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Looking Ahead 


Medium and Long-range forecasts issued by NOAA's Climate Prediction Center beyond the first week of April indicate 
that warmer than normal conditions are likely to persist through April and perhaps into the early summer months. 


Precipitation forecasts indicate equal to below normal chances of normal precipitation, depending on the forecast 
period. 


6 to 10 Day Outlook 
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30 Day Outlook 
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Three Month Outlook 
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Official Streamflow Forecasts 


How Forecasts Are Made 


Most of the annual streamflow in the Western United States originates as snowfall that has accumulated high in the 
mountains during winter and early spring. As the snowpack accumulates, hydrologists estimate the runoff that will 
occur when it melts. Predictions are based on careful measurements of snow water equivalent at selected index 
points. Precipitation, temperature, soil moisture and antecedent streamflow data are combined with snowpack data 
to prepare runoff forecasts. Streamflow forecasts are coordinated by Natural Resources Conservation Service and 
National Weather Service hydrologists. This report presents a comprehensive picture of water supply conditions for 
areas dependent upon surface runoff. It includes selected streamflow forecasts, summarized snowpack and 
precipitation data, reservoir storage data, and narratives describing current conditions. 


Snowpack data are obtained by using a combination of manual and automated SNOTEL measurement methods. 
Manual readings of snow depth and water equivalent are taken at locations called snow courses on a monthly or 
semi-monthly schedule during the winter. In addition, snow water equivalent, precipitation and temperature are 
monitored on a daily basis and transmitted via meteor burst telemetry to central data collection facilities. Both 
monthly and daily data are used to project snowmelt runoff. 


Forecast uncertainty originates from two sources: (1) uncertainty of future hydrologic and climatic conditions, and 
(2) error in the forecasting procedure. To express the uncertainty in the most probable forecast, four additional 
forecasts are provided. The actual streamflow can be expected to exceed the most probable forecast 50% of the 
time. Similarly, the actual streamflow volume can be expected to exceed the 90% forecast volume 90% of the time. 
The same is true for the 70%, 30%, and 10% forecasts. Generally, the 90% and 70% forecasts reflect drier than 
normal hydrologic and climatic conditions; the 30% and 10% forecasts reflect wetter than normal conditions. As the 
forecast season progresses, a greater portion of the future hydrologic and climatic uncertainty will become known 
and the additional forecasts will move closer to the most probable forecast. 


Summary 


Volumetric streamflow forecasts issued on April 1st for the April 1st — July 31st period have decreased since March 1st 
due to the lack of mountain and valley precipitation during March. 


West of the Divide, most rivers and streams experienced minimal drops from March 1st. Median forecasts (50 percent 
exceedance) remain near to only slightly below average for most rivers and streams in the region. Only two forecast 
points have median forecasts that are below normal, the Yaak River near Troy (86% of avg) and the Tobacco River near 
Eureka (88% of avg) in far northwest Montana. 


East of the Divide, Wyoming basins that pour into Montana experienced significant increases in forecasts from last 
month, while river basins within Montana experienced declines in forecasted volumes. While the forecasts have 
declined in Montana from March 1st, many east of the Divide rivers and streams continue to have median forecasts that 
are near to slightly below average for the April 1st — July 31st period. 


Only two regions have forecasts which are well below average for the coming spring a summer. Due to the lack of March 
precipitation, forecasts for the Musselshell River have dropped ~25 percent from last month; however, spring 
precipitation is a dominant driver of flows in this area and can quickly make up for current deficits. 

Due to the lack of snowfall this winter, and low March precipitation totals, forecasted volumes in the Red Rocks (35 to 
60% of avg), Ruby (70% of avg), and Madison River (85% of avg) basins look to be well below average this coming runoff 
season. Water users should be aware of these potential surface water deficits in these rivers and the downstream 
Jefferson and Missouri Rivers. 
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KOOTENAI RIVER BASIN in MONTANA 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 


Forecast Forecast i Future Conditions Wetter 
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet. 


Tobacco R nr 
Eureka 


5,310 5,660 6,010 


Libby Reservoir 
Inflow 5,880 6,250 6,620 


Yaak R nr Troy 


80% 90% 100% 
Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 


| 


There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 








FLATHEAD RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 


Forecast Forecast <------ Drier - ------ Future Conditions ------- Wetter ------ > 
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet. 
1,200 1,350 1,450 1,550 1,690 
NF Flathead R Apr-Jul 
nr Columbia 1,330 1,490 1,600 1,700 1,860 
Falls Apr-Sep 


1,250 1,390 1,480 1,580 1,710 
Mf Flathead Rnr Apr-Jul 


West Glacier 1,360 1,510 1,640 1,710 1,860 
Apr-Sep 


1,010 1,100 1,190 
SF Flathead Rnr Apr-Jul 


Hungry Horse 940 1,080 1,170 1,260 1,400 
Apr-Sep 


1,610 1,740 1,870 


Hungry Horse Apr-Jul 
Reservoir Inflow 1.400 1,710 1,850 1,990 2.290 
Apr-Sep 
4,010 4,460 4,770 5,080 5,530 
Flathead R at Apr-Jul 
Columbia Falls 4,350 4840 5,180 5,520 6,010 
Apr-Sep 
Swan R nr Apr-Jul 
Bigfork 
Apr-Sep 
5,110 5,490 5,880 
Flathead R nr Apr-Jul 
Polson 4.490 5,460 5,910 6,350 7,320 
Apr-Sep 
Mill Ck ab Apr-Jul 
Bassoo Ck nr 26 3.5 4.2 4.9 6.1 
7.4 9 10 11 13 
South Crow Ck Apr-Jul 
nr Ronan 8.2 10 11 13 15 
Apr-Sep 
20 23 26 28 31 
Mission CknrSt. = Apr-Jul 
ignatius 23 27 30 33 37 
Apr-Sep 
22 28 32 35 41 




















SF Jocko R nr Apr-Jul 


Apr-Sep 
50% 60% 70% 80% 90% 100% 110% 120% 130% 140% 
Percent of Average (30 Yr Period) 
Legend 
95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 
There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 





Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 


150% 


Forecast 
Point 


Flint Ck nr 
Southern Cross 


Flint Ck bl 
Boulder Ck 


Lower Willow Ck 
Reservoir Inflow 


Mf Rock Ck nr 
Philipsburg 


Rock Ck nr 
Clinton 


Clark Fork R ab 
Milltown 


Nevada Ck nr 
Helmville 


Blackfoot R nr 
Bonner 


Clark Fork R ab 
MissouLa 


Legend 


There is a 95%/90% chance that 
flows will exceed this volume 





95% or 90% 
Exceedance 


UPPER CLARK FORK RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast <------ Drier ------- Future Conditions ------- Wetter ------ > 
Period Labels on chart represent volumes of water expressed in thousand acre-feet. 


Future Conditions 


Apr-Jul 


5.3 9 12 14 18 
Apr-Sep | Co 
28 41 51 60 73 
Apr-Sep 
6.2 9.3 11 14 17 
Apr-Jul 
6.8 10 12 15 18 
Apr-Sep 
38 48 54 60 70 
44 54 61 67 77 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 





Apr-Jul 


655 795 885 975 1,110 


Apr-Sep 


1,140 1,310 1,480 





Apr-Jul 


1,030 1,300 1,480 1,660 1,930 


Apr-Sep 


20% 40% 60% 80% 100% 120% 


Percent of Average (30 Yr Period) 


140% 160% 180% 


70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance 
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There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


1981-2010 Normal 
Streamflow KAF 


Observed Streamflow KAF Period of Record Maximum 


Streamflow KAF (Year) 


Period of Record Minimum 
Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 


BITTERROOT RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast Forecast i Future Conditions 
Point Period 


WF Bitterroot R 
nr Conner 


Bitterroot R nr 
Darby 


Como Reservoir 
Inflow 


Bitterroot R nr 
Missoula 


80% 85% 90% 95% 100% 105% 110% 115% 120% 125% 130% 135% 140% 145% 
Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 


Pe LL 


There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





Forecast 
Point 


LOWER CLARK FORK RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast i Future Conditions 


Period Labels on chart represent volumes of water expressed in thousand acre-feet. 


Clark Fork R bl 


MissouLa 


Clark Fork R at 


St. Regis 


9,070 9,730 


Clark Fork R nr 


Plains 


9,150 9,900 10,600 


Prospect Ck at 
Thompson Falls 





70% 75% 80% 85% 90% 95% 100% 105% 110% 115% 120% 125% 130% 135% 140% 
Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 


Exceedance Exceedance Exceedance Exceedance Exceedance 
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There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 


Forecast 
Point 


Lima Reservoir 
Inflow 


Beaverhead R nr 
Grant 


Beaverhead R at 
Barretts 


Ruby R 
Reservoir Inflow 


Big Hole R bl Big 
Lake Ck at 
Wisdom 


Big Hole R nr 
Melrose 


Jefferson R nr 
Twin Bridges 


Boulder R nr 
Boulder 


Willow Ck 
Reservoir Inflow 


Jefferson R nr 
Three Forks 


Legend 


There is a 95%/90% chance that 
flows will exceed this volume 


Forecast 
Period 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Jul 


Apr-Sep 


0% 


95% or 90% 
Exceedance 


JEFFERSON RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 


Future Conditions 


Labels on chart represent volumes of water expressed in thousand acre-feet. 


19 34 45 56 71 
19 36 47 59 76 
1 13 34 56 87 
1.2 Vi 3 48 74 113 
1.3 26 50 74 109 
1.6 40 67 94 135 
30 44 54 64 78 
39 55 66 17 93 
27 68 96 124 165 
285 395 470 545 655 
310 430 510 590 710 
151 355 490 625 830 
156 375 525 675 895 
39 57 69 81 99 
40 60 73 86 106 
3.2 aA 13 17 23 





174 395 550 700 920 
192 420 580 735 965 


20% 40% 60% 80% 100% 


Percent of Average (30 Yr Period) 


120% 140% 160% 180% 


70% 
Exceedance 


30% 
Exceedance 


50% 
Exceedance 


10% or 5% 
Exceedance 
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Period of Record Minimum 
Streamflow KAF (Year) 





There is a 10%/5% chance that 
flows will exceed this volume 


There is a 30% chance that 
flows will exceed this volume 


There is a 70% chance that 
flows will exceed this volume 


There is a 50% chance that 
flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


1981-2010 Normal Observed Streamflow KAF 


Streamflow KAF 


Period of Record Maximum 
Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 


MADISON RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast Forecast i Future Conditions Wetter 


Point Period Labels on chart represent volumes of water expressed in thousand acre-feet. 


Hebgen Lake 
Inflow 


Ennis Lake 
Inflow 


65% 75% 80% 85% 90% 95% 100% 105% 110% 
Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 


Exceedance Exceedance Exceedance Exceedance Exceedance 
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There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 


GALLATIN RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast Forecast i Future Conditions Wetter 


Point Period Labels on chart represent volumes of water expressed in thousand acre-feet. 


Gallatin R nr 
Gateway 


Hyalite Reservoir 
Inflow 


Gallatin R at 
Logan 


55% 60% 65% 70% 75% 80% 85% 90% 95% 100% 105% 110% 115% 120% 125% 
Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 
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There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





SMITH-JUDITH-MUSSELSHELL 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast Forecast i Future Conditions 
Point Period 


Sheep Ck nr 
White Sulphur 
Springs 


Smith R bl Eagle 
Ck 


SF Musselshell 
R ab Martinsdale 


Musselshell R at 
Harlowton 


Musselshell R nr 
Roundup 


20% 40% 60% 80% 100% 120% 140% 160% 180% 200% 220% 240% 


Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 
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There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





Forecast 
Point 


Gibson 
Reservoir Inflow 


SUN-TETON-MARIAS 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 


Forecast <------ Drier ------- Future Conditions ------- Wetter ------ > 
Period Labels on chart represent volumes of water expressed in thousand acre-feet. 
275 325 355 385 435 
Apr-Jul 
310 360 395 430 480 
Apr-Sep 








Two Medicine R Apr-Jul 
bl South Fork nr 140 165 182 199 225 
Browning Apr-Sep 
54 70 80 90 106 
Badger Ck nr Apr-Jul 
Browning 64 81 93 105 122 
Apr-Sep 
32 44 52 60 T2 
Swift Reservoir Apr-Jul 
Inflow 39 52 61 70 83 
Apr-Sep 
4 7.4 9.7 12 15 
Dupuyer Ck nr Apr-Jul 
Valier 4.8 8.5 11 14 17 
Apr-Sep 
46 57 64 72 82 
Cut Bank Ck nr Apr-Jul 
Browning 50 62 70 78 90 
Apr-Sep 
Marias R nr Apr-Jul 
Shelby 210 290 345 400 480 
Apr-Sep 
7.4 24 35 46 63 
Teton R nr Apr-Jul 
Apr-Sep 
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 110% 120% 130% 140% 150% 
Percent of Average (30 Yr Period) 
Legend 


30% 
Exceedance 


95% or 90% 
Exceedance 


70% 
Exceedance 


50% 
Exceedance 


10% or 5% 
Exceedance 


There is a 10%/5% chance that 
flows will exceed this volume 


There is a 30% chance that 
flows will exceed this volume 


There is a 95%/90% chance that 
flows will exceed this volume 


There is a 50% chance that 
flows will exceed this volume 


There is a 70% chance that 
flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


1981-2010 Normal 
Streamflow KAF 


Observed Streamflow KAF Period of Record Maximum 


Streamflow KAF (Year) 


Period of Record Minimum 
Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





ST. MARY & MILK BASINS 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast Forecast i Future Conditions Wetter 


Point Period Labels on chart represent volumes of water expressed in thousand acre-feet. 


Lake Sherburne 
Inflow 


St. Mary R nr 
Babb 


St. Mary R at Intl 
Boundary 


80% 85% 95% 100% 105% 110% 115% 120% 125% 
Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 


Exceedance Exceedance Exceedance Exceedance Exceedance 


| 


There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





Forecast 
Point 


Missouri R at 
Toston 


Missouri R at 
Fort Benton 


Missouri R nr 
Virgelle 


Missouri R nr 
Landusky 


Missouri R bl 
Fort Peck Dam 


Lake Sakakawea 
Inflow 


Legend 


MISSOURI MAINSTEM BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 
Forecast <------ Drier ------- Future Conditions ------- Wetter ------ > 
Period Labels on chart represent volumes of water expressed in thousand acre-feet. 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 


Apr-Jul 


Apr-Sep 





40% 50% 60% 70% 80% 90% 100% 110% 120% 130% 140% 
Percent of Average (30 Yr Period) 


95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 


ee a 


There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





UPPER YELLOWSTONE RIVER BASIN 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 


Forecast Forecast <------ Drier ------- Future Conditions ------- Wetter ------ > 
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet. 
435 500 545 585 650 
Yellowstone Rat = Apr-Jul 
Yellowstone 570 660 720 785 875 


1,480 1,590 1,700 





Yellowstone Rat = Apr-Jul 


Corwin Springs 1,550 1,750 1,880 2,010 2,210 
Apr-Sep 


1,670 1,810 1,960 





Yellowstone Rat = Apr-Jul 


Livingston 1,740 1,990 2,160 2,330 2,570 
Apr-Sep 


Shields R nr Apr-Jul 
Livingston 


Apr-Sep 





Boulder R at Big Apr-Jul 


Timber 255 300 335 370 415 
Apr-Sep 
53 58 61 64 69 
West Rosebud Apr-Jul 
Ck nr Roscoe 67 73 77 82 88 
Apr-Sep 





Stillwater R nr Apr-Jul 

Absarokee 

Apr-Sep 

Clarks Fk Apr-Jul 

Yellowstone R nr 495 560 605 645 710 

Belfry Apr-Sep 

17 28 36 44 55 

Red Lodge + Apr-Jul 

Willow Ck nr 

Boyd Apr-Sep 


3,050 3,390 





Yellowstone R at Apr-Jul 


Billings 2,870 3,470 3,880 4,290 4,890 
Apr-Sep 


40% 50% 60% 70% 80% 90% 100% 110% 120% 130% 140% 150% 


Percent of Average (30 Yr Period) 
Legend 


95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 
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There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





LOWER YELLOWSTONE RIVER BASIN (Wyoming) 
Water Supply Forecasts 
April 1, 2021 


Forecast Exceedance Probabilities 


Forecast Forecast <------ Drier ------- Future Conditions ------- Wetter ------ > 
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet. 
520 900 1,160 1,420 1,800 
Bighorn R nr St. Apr-Jul 
Xavier 450 880 1,170 1,460 1,890 
Apr-Sep 
49 79 99 119 149 
Little Bighorn R Apr-Jul 
nr Hardin 55 88 111 134 167 
Apr-Sep 
55 71 82 93 109 
Tongue R nr Apr-Jul 
Dayton 63 81 93 105 123 
Apr-Sep 
27 39 47 55 67 
Big Goose Cknr_—— Apr-Jul 
Sheridan 36 48 56 64 76 
Apr-Sep 
20 27 32 or 44 
Little Goose Ck Apr-Jul 
nr Big Horn 27 35 40 45 53 
Apr-Sep 


Tongue R at Apr-Jul 
State Line nr 
Decker Apr-Sep 


4,170 4,800 5,430 





Yellowstone R at Apr-Jul 


Miles City 3,520 4,650 5,410 6,170 7,300 
Apr-Sep 


Powder R at Apr-Jul 
Moorehead 
Apr-Sep 
Powder R nr Apr-Jul 
Locate 
Apr-Sep 


4.170 4,890 5,610 





Yellowstone Rnr Apr-Jul 


Sidney 3,290 4,570 5,430 6,290 7,570 
Apr-Sep 


20% 40% 60% 80% 100% 120% 140% 160% 180% 200% 
Percent of Average (30 Yr Period) 
Legend 


95% or 90% 70% 50% 30% 10% or 5% 
Exceedance Exceedance Exceedance Exceedance Exceedance 


There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that 
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume 


When selected, the following historic streamflow values and statistics will be shown. 


Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum 
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year) 


Some forecasts may be for volumes that are regulated or influenced by diversions and water management. 





Maps 


Snow Water Equivalent - April 1st, 2021 


Percent NRCS 1981-2010 Median 


April 1st, 2021 
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Ga > 150% 
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Snow Water Equivalent - April 1st, 2021 


Percent NRCS 1981-2010 Median 
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Snow Water Equivalent April 1st, 2021 
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Monthly Precipitation - March 2021 


1 month Precipitation March 1, 2021 - March 31, 2021 
Percent NRCS 1981-2010 Average 


ee <. a 


7 
; _ a 
'<. <> 4 

- « J 

4 ’ s. > - 

. ' 

fe 7 

2 . 

. 


=<‘ 


‘2 


Percent NRCS 
1981-2010 Average 


Ga > 150% 
(] 130% - 149% 
[___] 110% - 129% 
[EE] 90% - 109% 
[|] 70% - 89% 

GE] 50% - 69% 
i < 50% 
GE No basin value | 
© Observation Missinghy © 
© Average is zero Lae 
® Average missing |i" a : 
Watershed Boundaries} 2 Ree 
— State Watersheds f= 


USDA Natural Resources 
=—_— Conservation Service 
eas United States Department of Agriculture Created 4-05-2021 





Monthly Precipitation - March 2021 — 
Percent NRCS 1981-2010 Average 


1 month Precipitation 
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Water Year Precipitation - March 2021 


Percent NRCS 1981-2010 Average 


Water Year to Date Precipitation October 1, 2020 - March 31, 2021 
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Water Year Precipitation - March 2021 ee ee 
Percent NRCS 1981-2010 Average 


Water Year to Date Precipitation 
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April 1st, 2021 Reservoir Storage ee 
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WSOR Web Page Access 


The links below will take you to web pages dedicated to the individual river basins and statewide overview for presenting the monthly data. Users are 
encouraged to interact with the maps presented, select different maps using the drop-down menu, and hover over or click on points or basins of interest to view 
data and plots. 


All of the same information that was traditionally included in the legacy monthly river basin summaries is available in these pages. However, if there are sections 
of the river basin summaries that you miss, please send an email so that we can continue to improve these new webpages and products. 


Monthly Data - Statewide Overview 


Monthly Statewide Overview 





Upper Clark Gall: 
Helena Val 
Lower Clark Smith-Judith 
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